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Abstract The variations of crystalline structures and physical properties of serpentine and talc mineral which was
treated in a planetary ball mill, were investigated by means of X-ray diffraction, FT-IR, DSC- TG, particle size analy-
sis and SEM observation. The crystalline peaks of serpentine and talc in the“/XRD patterns were gradually reduced
with the increase of grinding time and after 120 minutes turned into the amorphous phase, which is attributed to the
disordering of the local structure around magnesium. The endothermic peaks for the ground serpentine and talc sam-
ple are observed at a considerably lower temperatures than that for the starting sample. A morphological change from
the originally flat and irregular shape to spherically agglomerated particles was clearly observed.
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Table 1. Chemical components of raw material and experimental samples.

(% by weight)

Mineral Components | o, ALO, MgO Fe.O, Ca0 K.0 Na.0 | Ig loss
mera
raw
. . 37.48 5.30 33.10 11.42 3.66 0.01 0.09 8.90
Serpentine | material
sample 37.64 7.42 29.43 8.56 5.57 0.01 0.13 11.32
Talc sample 53.92 1.34 28.12 1.66 422 0.01 3.54 10.62
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Fig. 1. X-ray diffraction patterns of serpentine samples ob-
tained at various grinding time. (A ; Antigorite, C ; Chlorite, D ;
Diopside, M ; Magnetite, T ; Tremolite)
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Fig. 2. X-ray diffraction patterns of talc samples obtained at
various grinding time.
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Fig. 3. FT-IR spectra of serpentine ground for various time.
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Fig. 4. FT-IR spectra of talc ground for various time.
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Table 2. Crystallinity index values as a function of grind-
ing time.

Grinding time Crystallinity Index, I/L.*
{min.) Serpentine Talc
0 1.00 1.00
5 - 020
15 - 0.02
30 0.31 0.01
60 0.21 -
120 - -
240 - -
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Fig. 5. DSC curves for serpentine samples obtained at various
grinding time.
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Fig. 6. TG curves of talc ground at various grinding time.
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Fig. 7. DSC curves for talc samples obtained at various grinding
time.
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Fig. 8. X-ray diffraction patterns of talc samples ground at vari-
ous time and heat-treated for 60min. at 850°C.
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ing time.
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Fig. 12. SEM photographs of talc particles ground by a plane-
tary ball mill. (a) raw material, (b) t = 60min., {c) t = 240min.
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